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ABSTRACT

Water, sediment, and fish tissue samples collected from Hylebos Creek between
August 1983 and September 1984 were analyzed for arsenic and other metals,
with the primary aim of identifying impacts due to two industrial landfills
within the drainage. Arsenic concentrations in both water and sediment in-
creased substantially below both Tandfills. Gill tissue from cutthroat trout
collected in the creek had arsenic concentrations one to two orders of magni-
tude higher than fish tissue samples from other western Washington rivers.
Noteworthy changes in concentrations of other metals in water, sediment, and
tissue were not observed. A comparison of arsenic loads in discharges to
Hylebos Waterway indicates Hylebos Creek, the Pennwalt process effluent,

and runoff from log sort yards with ASARCO slag ballast are the major arsenic
sources to these waters.

INTRODUCTION

The Water Quality Investigations Section (WQIS) had responsiblity for five
projectst in the Commencement Bay Nearshore/Tideflats Remedial Investiga-
tion. Project 2, reported here, centered around concern for potentially

TWQIS projects:
No. 1 - Assessment of Log Sort Yards as Metals Sources to Commencement Bay
Waterways
No. 2 - Metals in Hylebos Creek Drainage
No. 3 - Point Source Monitoring
No. 4 - Source Evaluation for Metals in Sitcum Waterway Sediments
No. 5.1 - Priority Pollutants in City Waterway Storm Drains
No. 5.2 - Metals in City Waterway Sediments
No. 5.3 - Petroleum Compounds in D Street Groundwater and Adjacent City

Waterway Sediment
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elevated metals concentrations in Hylebos Creek due to two industrial land-
fills, U.S. Gypsum and B & L, in the upper drainage basin. Historical water
quality data collected by EPA and WDOE at Hylebos Creek mouth suggested the
creek may also be one of the more important sources of arsenic, zinc, and
mercury to Hylebos Waterway.

To investigate these potential problems, the following work was done:
1. Low-flow survey, August 22-24, 1983. Metals concentrations and flow

were measured in Hylebos Creek and tributaries. Conventional water
quality parameters were measured in the mainstem of the creek.

2. Wet-weather survey, February 15, 1984. A second set of metals and
Timited conventionals data was gathered during a period of increased
runoff.

3. Sediment collection, August 23, 1983, October 10, 1983, and February 14,
1984. Samples of stream bed material were collected from seven sites

for metals analysis.

4. Fish collection, August 24, 1983. Cutthroat trout (Salmo clarki)
were analyzed for metals, pesticides, and PCB. (This was done as an
addition to WDOE's 1983 Basic Water Monitoring Program. The data for
organics are reported elsewhere [WDOE, 19847.)

5. Routine monitoring August 1983 through September 1984. Data were col-
lected at Hylebos Creek mouth once a month for metals. flow, and conven-
tional parameters.

A sample of B & L landfill leachate was also collected on February 14, 1984,
and analyzed for EPA organic priorily pollutants/hazardous substances. These

data are in Appendix I.

DRAINAGE BASIN DESCRIPTION

Hylebos Creek (Figure 1) headwaters are at Lake Killarney in King County. The
Creek drains twenty square miles, flowing in a generally southwest direction
through agricultural Tand and residential areas to Hylebos Waterway on Com-
mencement bay five miles distant. FElevation loss is 120 feet/mile from the
headwaters to Milton, and 8.5 feet/mile trom there to the mouth (Consoer,
Townsend and Assoc., 1984).

Two and one-half miles below Lake Killarney, one of Hylebos Creek's three
largest tributaries enters from the west. This unnamed creek drains 1and
between 01d Highway 99 and Interstate 5.
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Immecdiately downstrcam of Interstate 5, Hylebos Creek flows along the south-
east corner of a 2.6-acre landfill owned by U.S. Gypsum Company. This fill
contains baghouse dust, paper, asphalt-coated paper, and off-spec mineral
fiber deposited between 1971 and 1973. The baghouse dust is from the manu-
facture of mineral insulation made from ASARCO slag, and is reported to
contain the amounts of metals shown in Table 1:

Table 1. Metals content of baghouse dust in the
U.S. Gypsum landfill on Hylebos Creek.

arsenic 21.7% zinc 2.83%
Tead 6.35% copper 1.03%
antimony 6.2%

Source: U.S. Gypsum data as reported in Dames &
Moore (1982).

Groundwater samples at the U.S. Gypsum site have contained up to 9,400 ug/L
arsenic, 824 ug/L zinc, 510 ug/L copper, and 180 ug/L lead (Dames & Moore,
1983). (As of this writing, U.S. Gypsum has voluntarily removed the southern
portion of the landfill which contains the baghouse dust, and shipped it to
Arlington, Oregon, for disposal.)

Two discharges to Hylebos Creek from the U.S. Gypsum site were observed dur-
ing the present surveys. One is a ditch running between Interstate 5 and the
east fill boundary which collects runoff from both the highway and north half
of the fill. The other discharge comes from a two-foot diameter corrugated
steel pipe drain at the fill's southeast corner. This drain was dry during
the low-flow survey, and is submerged during periods of high flow in the
creek.

The second major tributary to Hylebos Creek is the Surprise Lake drainage
which enters on the left bank 500 feet below the U.S. Gypsum fill. A second
landfill, B & L, is located along Surprise Lake drain about 600 feet from

its confluence with Hylebos Creek. This fill is thought to have been started
in 1975 (Hedges, 1984) and is now 17.3 acres in size. It consists primarily
of soil and wood waste scraped from the surface of log sort yards on the
lacoma tideflats. A number of these yards used ASARCU slag as ballast to
stabilize the yard surface. A perimeter ditch collects drainage from the
fi11 and discharges it to Surprise Lake drain. Analysis of a sample of the
leachate in this ditch, collected by personnel from the WDOE Southwest Regional
Office during a January 1982 inspection, showed the following concentrations
of metals (Table 2):
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Table 2. Metals concentrations in a sample
of leachate from B & L Tandfill
collected by WDOL January 19, 1982
(ug/L total metal).

Met al Concentration
arsenic 10,000
lead 2 0u
zinc 390
copper 10u
nickel 20u

u = not detected at detection limit shown

The Fife drainage dilch system comprises the third large inflow to Hylebos
Creek. It discharges at a tide gate just upstream of Marine View Drive
bridge at the creek mouth. Ditch water is pumped over the gate at high
tide.

Historical flow data for Hylebos Creek are limited to a crest-stage gauge

in the upper basin discontinued in 1967 and a brief continuous record at a
station 0.5 mile from the mouth for the years 1949 and 1950 (Consoer, Towns-
end, 1974). Flow data collected from the mouth of Hylebos Creek at Marine
View Drive during the present WDOE survey were used to construct the hydro-
graph in Figure 2 below, which also shows Liming of the two principal water
quality surveys reported here. Flows in Hylebos Creek are tidally influenced
for about one mile upstream of the mouth.
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Figure 2. Monthly flow data for Hylebos Creek at mouth, August 1983 -
September 1984 (WDOE Station 10G060).

The Washington State Department of Fisheries 1lists coho and chum salmon as
species utilizing Hylebos Creek drainage during the freshwater stages of
their 1ife cycles (WDF, 1975). Coho, chum, and chinook are planted in the
creek in March and April by the Puyallup Indian Tribe. The release site is
about one mile upstream of I-5 in the west tributary described above (Thayer,
1983). WDOE biologists have observed coho, chinook, cutthroat, steelhead,
stickleback, and three species of sculpin in Hylebos Creek; starry flounder

and staghorn sculpin have been noted in parts of the creek influenced by
saltwater (Kittle, 1984).
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METHODS

Station locations are in Figure 1.

Water - Water samples for metals were collected in new polyethylene cubitain-
ers previously rinsed with deionized water. Samples were acidified to
pH <2 with HNO3 within twenty-four hours of collection. Metals were
analyzed at the EPA/WDOE Manchester, Washington, laboratory by atomic ab-
sorption spectrometry employing a graphite furnace as described in EPA
(1979) Methods for Chemical Analysis of Water and Wastes. Mercury was
analyzed using the cold vapor method. Samples for determination of dis-
solved metals were filtered in the laboratory through 0.45 micron Milli-
pore filters prior to being acidified.

Samples for conventional water guality parameters were collected in
half-liter polyethylene bottles (specific conductivity, hardness, pH,
turbidity, and total suspended solids), 250 mL poiyethylene bottles
containing 2 mLs concenlraled HpS04 (nutrienls); and 250 wl sterilized
glass bottles (fecal coliform bacteria). Dissolved oxygen was measured
by the azide modification of the Winkler method. Temperature was deter-
mined with a precision thermometer. The WDOE Tumwater, Washington,
laboratory did the conventional analyses according to methods described
in EPA (1979).

Flows were gaged with a Marsh-McBirney magnetic flow meter, top-setting
rod and measuring tape.

A1l samples were placed on ice immediately after collection. WDOE
chain-of-custody procedures were followed.

Bioassay - To assess the potential for toxicity to juvenile salmon inhabiting
Hylebos Creek and tributaries, a 96-hour bioassay using Coho salmon
(Onchorhynchus kisutch) as the test organism was done on a sample of
Teachate from B & L Tandfill. Fifty gallons of leachate were collected
in a plastic carboy on October 17, 1983, and returned to the WDOE Tum-
water laboratory for testing. Methods were as described in WDOE (1981)
General Procedure for Static Basic Acute Fish loxicity test. Details
of the test done on the leachate are reported in Kjosness (1983).

Sediment - Sediment samples were collected by core and the top 2 cm layer
removed for analysis. Several cores were composited from each station
and homogenized by stirring. Subsamples of this homogenate were trans-
ferred to separate 4 1/2 ounce polyethylene cups for metals and percent
moisture analyses, and one-pint glass jars for grain size, total organic
carbon, and nitrogen analyses (February 14, 1984, samples only, see
Appendix II).
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Fish

Metals analyses on sediment were done at the EPA/WDOE Manchcster Tlabora-
tory. Samples were digested with HNO3/H202 following EPA (1982) Test
Methods for Evaluation of Solid Wastes, then analyzed by atomic absorp-
tion spectrometry, except for mercury which was determined by the cold
vapor method. Al1 metals analyses were according to EPA (1979) Methods
for Chemical Analysis of Water and Wastes. Percent moisture was measured
at _the WDOF Tumwater laboratory using EPA Method 160.3 (EPA, 1979).

Grain size, total organic carbon, and nitrogen analyses were done by Am
Test, Inc. in Seattle, Washington. Analysis followed EPA/COE (1981)
Procedures for Handling and Chemical Analysis of Sediment and Water
Samples. Grain size was determined by the method of sieves and pipettes;
total organic carbon and nitrogen were done on a Perkin-Elmer elemental
analyzer.

Tissue - Six cutthroat trout (Salmo clarki) were collected from Hylebos

Tréek near 67th Avenue East (Station I3 in Figure 1) on August 24, 1983,

by WDOE personnel using a backpack electroshocker. The fish were wrapped
in solvent-rinsed aluminum foil, packed in ice, and returned to the WDOE
Tumwater laboratory for dissection. Muscle, gill, and viscera tissues
were removed with acid- and solvent-rinsed, stainless steel instruments.
Table 3 shows the samples obtained. As noted previously, the organics
data are reported elsewhere (WDOE, 1984).

Table 3. Biological data and sample sizes for Hylebos Creek cutthroat

trout (S. clarki) collected by WDOE August 24, 1983, for
metals and organics analyses.

Number Sample
of Fork Total Weight
Indi- Length Weight (grams Sample
viduals  (cm) (grams) Tissue wet)  Number Analysis
1 32.4 371 gill 16.1 34562  metals
5 14.3-17.2 32-60 qgill 47.9 34563  metals
edible

portion 153.1 34564 pesticides, PCBs
viscera 42.6 34565 pesticides, PCBs

Tissue samples were analyzed at the EPA/WDOE Manchester laboratory.
Metals samples were digested with a mixture of nitric acid and hydro-
gen peroxide. Analysis was by atomic absorption spectrometry using a
graphite furnace as described in EPA (1979). Mercury was done by the
cold vapor technique described in the same manual.
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Quality Assurance - These surveys were done in accordance with a quality
assurance program (WDOE, 1983) developed following requirements and
quidelines set down in Final QA Program Plan for Commencement Bay
Nearshore/Tideflats Remedial Investigation (Tetra Tech, 1983).

The EPA Manchester labaoratory achieved t 3 percent accuracy on EPA
performance evaluation metals samples (EMSL, Cincinnati, Ohio) run as
internal standards and spike recoveries of 85 to 110 percent (Arp, 1984).
Laboratory blanks analyzed separately from field samples as a check
against metals contamination arising from sample containers, HNO3 pre-
servative, or analytical procedures consistently had metals concentra-
tions at or below the limits of detection. Field blanks for some col-
lections in Hylebos Creek, however, had elevated concentrations of one

or more metals. Where blank concentrations were substantial (i.e., >20
percent) relative to concentrations measured in water samples, data for
that survey are not reported.t A1l field blank data are in Appendix III.

Prior Lo analyzing Hylebos Creek sediment samples, the accuracy of the
Manchester Tlaboratory methods was assessed for selected metals by analysis
of National Bureau of Standards (NBS) standard estuarine sediment, with
the following results (Table 4):

Table 4. Results of analysis of NBS standard estuarine sediment #1646.

EPA/WDOE
NBS EPA/WDOE Value as
Stated Determined Percent of
Metal Value (ma/Kg) ‘ Value (mg/Kq) Stated Value
Zinc 138 + 6 114 83
Copper 18+ 3 20 110
Lead 28.2 + 1.8 24.1 85
Arsenic 11.6 + 1.3 11.7 101
Chromium 76 + 3 50 66
Cadmium 0.36 + 0.07 0.38 106
Mercury 0.063 + 0.012 0.062 98
Antimony 0.4 (not certified) 0.1 <Zh

TIn the case of mercury, all data for the period January-July 1984 had to be
discarded. This was later determined to be due to an unidentified source
within the WDOE Tumwater laboratory (Stinson, 1984a). A1l water samples
stored at the laboratory during this period showed evidence of contamination.
As a result, Hylebos Creek samples collected July-September 1984 were handled
only through the EPA/WDOE Manchester laboratory.
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The Manchester laboratory measurements coincide with the NBS-certified
values for copper, arsenic, cadmium, and mercury, but were slightly
lower for zinc and lead. Because of the substantial discrepancy be-
tween Manchester and NBS for chromium, a second sample of the standard
was re-analyzed by the same method with a resulting improved chromium
value of 61 + 3 mg/Kg (mean + 1 SD of six replicates). In the opinion
of the analyst, accuracy of the Manchester chromium analysis for the
data reported here probably 1ies somewhere between 66 percent to 80 per-
cent of the actual values (Stinson, 1984b).

A duplicate prepared in the field from one of the sediment samples col-
lected at Surprise Lake drain mouth was also analyzed by the Manchester
laboratory, as shown below in Table 5. The average of duplicate results
on this sample is used in the report.

Table 5. Results of duplicate sample analysis on
sediment collected at Surprise Lake drain
drain mouth February 14, 1984.

Sediment #140593 Sediment #140593 ReTative Percent
Metal (my/Kyg) (duplicate) (mg/Kqg) Difference
Arsenic 121 112 7.4
Antimony 0.1 0.1 0
Zinc 55.8 54.8 1.8
Copper 15.4 25.2 64
Lead 11.9 15.2 28
Nickel 23.6 23.4 0.70
Chromium 18.4 14.7 20
Cadmium 0.16 0.17 6.3
Mercury 0.037 0.081 120
Beryllium 0.17 0.12 29

The accuracy of the Manchester laboratory analysis of metals in fish
tissues is indicated by the results in Table 6 from analysis of EPA
quality assurance fish sample No. 1 (EMSL, Cincinnati, Ohio).

Table 6. Results of analysis of EPA fish sample No. 1.

EPA Stated Value TFPA/WOOE Determined  EPA/WOOE Value as Per-

Metal and Range (mag/Kg) Value (mg/Kg) cent of Stated Value
Cadmium 0.16 (MDL - 0.32 0.16 100

Lead 0.26 (MDL - 0.62) 0.245 94

Arsenic 2.43 (0.85-4.01) 2.31; 2.45 95; 101
Selenium 0.37 (MDL - 0.75 0.50 130

Chromium 0.58 (MDL - 1.34) N/A --

Copper 2.21 (0.93 - 3.49) 2.60 118

Nickel 0.54 (MDL - 1.10 0.40 74

Zinc 43.6 (35.5 - 51.7) 46.1 106 L
MDL = mean detection limit.

non

N/A

Metals analysis on water, sediment, and tissue were done by Roy Arp
(EPA) and Margaret Stinson (WDOE).

not analyzed.
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RESULTS

Low-F Tow Survey - Table 7 summarizes the metals and discharge data collected

during low flow.

Table 7. Metals concentrations in Hylebos Creek and tributaries during WOOE low-flow survey, August 22-24, 1983 (ug/L total metal).
River Flow )
Station Humher ard Name  Mile {(MGD) Arsenic Antimony Zinc Copper Lead Cadmium Mercury
1 Upper HYLEEOS CREEK 2.3 0.51(0.50-0.52)3 lug 2(1u-5)5 4(lu-15)5 19(8-36)5 9(2-28)5 0.1(0.1-0.2)5  0.06us
at Sth Avenue
2 Mes: Tribut ary* 218 R.4(3.7-3.7)p Tu 1° 6 8 10 0.1 0.06u
(at Birch Street)
3 Milion ditch 2.05 No flow -- - -- -- - -- --
4 HYLIBCS CREEK above 1.9 Not gaged 3(1-3)3 N/A N/A N/A N/A N/A N/A
U.S. Gypsum
5 U.S. Gypsum ditcht 1.9 0.01 (est) 129 11 12 13 14 1.3 0.06u
8 HYLIBOS CREEK below 1.5 4.1 3(2-5)3 N/A N/A N/A N/A N/A N/A
U.S. Gypsum
12 Surprise Lk. drain* 1.5 0.17(0.13-0.21)3 158 2 13 30 13 0.1 0.06u
13 HWYLROS CREEK at 1.4 tot sampled - - - - - - -
67th Avenua Fast
14 HYLIROS CREEK at 1.2 4.2(4.1-4.4)3 lug 1{lu-2)5 7(3-17)s5 13(5-18)5 9{(8-12)5 0.1{0.1u-0.5)5  0.06u{0.06u-0.07)g
at #th Avenue East
15 Fife ditch* 0.1 0.14(0.084-0.18)3 lu lu 18 36 14 0.1 0.06u
16 Marine View ODrive* 0.1 0.016(0.013~0.019)3 lu 1 14 8 19 0.1u 0.06u
drainage
17 HYNBOS CREEK mouth 0.0 5.0(4.9-5.1)3 1u(lu-2)s  lu{lu-6)5 10(5-38)5 12(10-23)5 11(8-11)s 0.1(0.1u-0.3)5 0.06us
at farine View
hridge
18 Hylebos Waterway - -- b lug 1u(lu-3)3 19(6-15)3 17(9-29)3  2(2-3)3 0.1{0.1-0.3)3  0.06u3
of f Hylebos Creek
mouth
field planks -- - luz 1u3 1u3 lu(lu-6)3 luz 0.1u3 0.06u3
(330032-75)
EPL Critevia F_w. Aquatic Life {100 mq/l hardness)
Fed, Rea, ¥ol., 45, No. 231, 1980.
"ot tn exceed at any time" 440 - 320 22 170 3.0 4.1
140%*
“20-hour averaqe® 72 1600 47 5.6 3.8 0.025 0.2
MED TAR(RANGE ) nUmMBER OF SAMPLES N
u = not detected at detection limit shown
N/A = nt analyzed
*

compes ite of five grabs

Tsingle gqrab

ok §

ssolved
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There had been no measurable rainfall for nincteen days prior to sampling.*
Dry conditions continued throughout the three-day survey, as demonstrated
by the gaging data which show stable creek flows. Upper Hylebos Creek

was gaged each day with resulting measurements of 0.52, 0.51. and 0.50

MGD. Flow in the west tributary to the creek was between 3.2 and 3.7

MGD, or about seven times greater than the upper creek. Discharges

coming into Hylebos Creek at points below the west tributary confluence
were low in volume, 0.21 MGD or less. The creek's final discharge to
Hylebos Waterway was 4.9 to 5.1 MGD.

Metals concentrations in Hylebos Creek were low and did not change sub-
stantially with distance downstream. Arsenic, antimony, cadmium, and
mercury were near or below detection Timits in all creek samples. Median
zinc. copper. and lead concentrations were in the range of 4 to 19 ug/L.
Concentrations were within EPA criteria for protecting aquatic life,

shown at the bottom of Table 7, except for the EPA's low chronic exposure
criteria for copper (5.6 ug/L), lead (3.6 ug/L), and cadmium (0.025 ug/L).

Tributaries and other discharges to Hylebos Creek also had a low metals
content with the exception of arsenic (129 ug/L) and cadmium (1.3 ug/L)
in U.S. Gypsum ditch and arsenic (158 ug/L) in Surprise Lake drain. The
corrugated pipe drain at U.S. Gypsum was dry, as noted earlier. The
loads of arsenic and cadmium from U.S. Gypsum ditch were calculated to
be 0.01 and 0.0001 pound/day, respectively, insufficient to influence
downstream concentrations in Hylebos Creek. Surprise Lake drain consti-
tuted a much higher arsenic load of 0.23 pound/day which, taking the
upstream concentration as 3 ug/L (Station 8) and assuming conservative
mixing, would be sufficient to cause arsenic concentrations in llylebos
Creek to increase by 6 ug/L. An increase in arsenic concentrations, how-
ever, was not observed; all samples downstream of this discharge were
below detection limits. Data discussed later show A8 percent of the
arsenic in this sample was in particulate form which may have settled
out under the low-velocity conditions that existed in this part of the
creek (0.6 ft/sec average at station 8 immediately above Surprise Lake
confluence).

The data in Table 8 from a series of samples collected August 22 indicate
that the source of elevated arsenic in Surprisc Lakc drain was B & L
landfill. An arsenic concentration of 26,900 ug/L was measured in the
leachate as it emerged from the fill. There was 5,400 ug/L of arsenic at
the point B & L ditch discharged to Surprise Lake drain. Concentrations

of arsenic increased from below detection limits (1 ug/L) above B & L to
110 ug/L at the drain's confluence with Hylebos Creek. Based on the flows
obtained, an arsenic concentration of 240 ug/L would have been predicted

at Surprise Lake drain mouth after mixing with the B & L discharge. (The
arsenic concentration of 158 ug/L, noted above, was measured in a composite

*Rainfall data provided by Raymond Redding, Tacoma Central STP.
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sample from the drain mouth spanning the three-day survey.) Antimony,
zinc, copper, lead, and cadmium were also elevated in B & L leachate and
were about an order of maanitude over background concentrations in Sur-
prise Lake drain. Leachate flow was too low to affect downstream con-
centrations of these metals in Surprise Lake drain or Hylebos Creek.

Table 8. Metals concentrations in samples from Surprise Lake drainage to Hylebos Creek
collected by WDOE Auqust 22, 1983 (ug/L total metal).

Flow
Station Number and Name (MGD) Arsenic Antimony Zinc Copper Lead Cadmium Mercury
9 Surprise Lake drain  0.16 u 1 24 27 16 0.1  0.06u
above B & L Tandfill ’
10 B & L Teachate 0.0016 26,900 53 673 - 93 115 0.8 0.06u
11 B&L ditch at -- 5,400 4 131 14 20 0.1 0.06u
Surprise Lake drain
12 Surprise Lake drain 0.18 110 ' 2 lu 23 11 0.1 0.06u

at Hylebos Creek

Arsenic concentrations in Surprise Lake drain within the B & L leachate
plume would exceed EPA criteria until the leachate were completely mixed.
The EPA criteria statement for arsenic includes the comment that "short-
term effects on embryos and larvae of aquatic vertebrate species have
been shown to occur at 40 ug/L." This concentration would have been
exceeded between B & L ditch mouth and the mouth of Surprise Lake drain.

A sample of B & L leachate was also analyzed for a series of conventional
water quality parameters. These results, in Table 9, show the leachate
to be high in turbidity, color, solids, ammonia, and phosphorus. lhe

COD data indicate the leachate may reduce oxygen concentrations in the
receiving waters. Tannic acid is toxic to juvenile salmon at concentra-
tions of 2 mg/L (Holland, 1960). The tannin and Tignin analysis done in
the leachate is not specific for tannic acid, but the high concentration
measured, 56 mg/L, suggests a potential for toxicity.



Memo to Jim Krull

Completion Report on WQIS Project 2 for the Commencement Bay Nearshore/
Tideflats Remedial Investigation: Metals Concentrations in Water, Sedi-
ment, and Fish Tissue Samples from Hylebos Creek drainage, Auqust 1983 -
September 1984

Table 9. Water quality of leachate sample from B & L
landfi11 collected by WDOE Auqust 22, 1983.

Parameter Concentration
Specific conductivity (umhos/cm) 1,340

pH (units) 6.2
Turbidity (NTU) 920
Color (units) 680
Tannin & lignin (ma/L as tannin) 52
Chemical oxyaen demand (mg/L) 670
Fecal coliform (col/100 mL) 67 est.
Total suspended solids (mg/L) 490
NH3-N (mg/L) 2.1
NOp-N (mg/L) <0.05
NOg N (mg/L) <0.05
T-FOg-P (mg/L) 0.40

Because some of these data suggested possible adverse effects on sal-
monids and other organisms, particularly in portions of the drainage
influenced by B & L landfill, a bioassay using juvenile coho salmon
(Onchorhynchus kisutch) was done of B & L leachate. The results, along
with conventionals and metals analysis done on undiluted leachate, are
in Table 10. A1l fish died when exposed to undiluted Tcachate. The
data recorded during the bioassay indicate these deaths occurred within
the first 24 hours (Kjosness, 1983). A 50 percent solution of leachate
caused 43 percent mortality. Further dilution to 10 percent resulted
in an essentially non-toxic response (1 of 30 fish died) for a 96-hour
exposure. No long-term tests were done.

Although the agent(s) responsible for the mortalities observed in this
test cannot be conclusively identified, the arsenic concentration in
the 50 percent exposure, where 43 percent of the fish died, would have
been approximately 11,200 ug/L. This compares favorably with the LCyg
of 11,000 ug/L determined by Alderdice and Brett (1957) for chum salmon
fry in a 48-hour exposure to arsenic trioxide. Holland, et al. (1960)
reported an LCipg (96-hour exposure) of 12,307 ug/L (arsenwc trioxide)
for pink salmon. The chemical form of arsenic in the WDOE bioassay is
not known.
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Table 10. Results of 96-hour coho salmon (Onchorhynchus'Usutch) bioassay on a leachate sample from B & L Tandf{11 collected by WUOE
October 17, 1983.

Initial Water Quality of Leachate

dissolved oxygen (mg/L) 5.4 Rec. phenolics (mg/L as phenol) 3.1 T-P04-P (mg/L) 6.0 copper (ug/L) 48
pH {S.U.) 6.6 Tannin & lignin (mg/L as tannin) 56 0-P04-p " 2.2 lead " 71
Total Hardness (mg/L as CaC03) 616 NH3-N {ma/L) 4.6 arsenic (ug/L) 22,400 chromium * 1i
Alkalinity (mg/L as CaC03) 576 NUZ-N <0.10 antimony " 15 cadmium 0.4
Specific Cond. (umhos/cm) 1340 NO3-N " <0.10 zinc " 354 mercury * (.06
Bioassay Results
Teachate
Concentration Mortality
IGG% = fa
50% 13/30. = 43%
10% 1/30 = 3%
1% 0/30 = 0%
control 0/30 = %

Conventional water quality analysis on samples from upper, middle, and
lower Hylebos Creek, Table 11, show the creek met Washington State Class
A standards for temperature, pH, and dissolved oxygen under the Tow-flow
conditions surveyed. Turbidity and suspended solids increased substan-
tially in the lower reaches of the creek. High specific conductivity at
the creek mouth is due to saltwater influence. There was evidence of
substantial water quality degradation due to bacteria. Fecal coliform
levels were high throughout the creek, reaching densities as high as
2,200 colonies/ 100 mL at the mouth. A second water quality problem is
evident in the nutrient data which show ammonia and phosphorus concentra-
tions had increased by a faclor of ten by the time the creek reached
Hylebos Waterway.

Table 11. Water quality in Hylebos Creek during WDOE lTow-flow survey, Auqust 22-24, 1983.

Total
Specific Hardness Dissolved
. River Flow Temperature Conductivity as CaC03 pH Oxygen
Stat ion Number and Name Mile  (MGD) ° {umhos/cm} {ma/L) (S.U.) (mg/L)
1 Upper Hylebos Creek 2.3 0.51(0.50-0.52)* 12.2(11.5-12.3) 173{159-194) | 81(73-81) 7.6{(7.5-7.7) 10.3(10.1-10.4)
at 5th Avenue
14 Hylebos Creek 1.2 4.2(4.1-4,4) 13.1(13.0-13.4)  192(177-214) 85(81-85) 7.6(7.5-7.8)  9.2(9.0-9.6)
at 8th Avenue East
17 Hylebos Creek mouth 0.0 5.0(4.9-5.1) 14.3(14.1-14.8)  15640(1470-1560)  210(173-210) 7.5(7.4-7.5) 9.7(9.0-9.7)
at Marine View Dr.
bridae
Total
Suspended Fecal
River Turbidity Solids Coliform NH3-N NOp-N NO3-N T-POg-P 0-P04-P
Stat ion Susber and Name Mile  (NTU) {maq/L) (#/100 mL) (ma/L) (mg/L) (ma/L) (mg/L) (mg/i)

1 Upper Hylebos Creek 2.3 2(2-3) 2{1-7) 620{430-1100) .02(.02-.03) .02(.01-.02) 1.1{1.0-1.1) .04(.03-.04) .03(.03-.04)
at Sth Avenue

14 Hyltbos Creek 1.2 9(9-10) 12(10-19) 540(430-770) .07(.07-.08) .01(.01-.02) .69(.65-.70) .10(.08-.11) .11 {al sam. )
at fith Avenue East

17 Hylehos Creek mouth 0.0 13(12-15) 22(22-25) 1500(370-2200) .24(,20-.25) .02(all sam.) 62(.61-.62) .17{.16-.19) .17(.17-.18)
at Yarine View Or.
bridge

*med ian{range) of three measurements/samples



Memo to Jim Krull

Completion Report on WQIS Project 2 for the Commencement Bay Nearshore/
Tideflats Remedial Investigation: Metals Concentrations in Water, Sedi-
ment, and Fish Tissue Samples from HyTebos Creek drainage, August 1983 -

September 1984

Wet-Weather Survey - The wet-weather data are summarized in Table 12. Creek
fTow was approximately five times greater than during the low-flow
survey. Metals concentrations continued to be low except for arsenic
which increased in all parts of the
Arsenic concentrations in the creek
criteria, but in the middle reaches
concentration noted in the criteria
embryos and larvae. Concentrations

the 0.025 ug/L chronic exposure criteria for cadmium.

drainage except U.S. Gypsum ditch.

were within the EPA acute and chronic
of the creek exceeded the 40 ug/L

as adversely affecting vertebrate

of the other metals reported, antimony,
zinc, nickel, chromium, and cadmium, were within EPA criteria except for
Although elevated
metals concentrations in field blanks rendered the copper and lead data
unusable, sample concentrations were not substantially different than

those observed during low flow.

Table 12. Mcetals concentrations in Hylebos Creek and tributaries during WDOE wet-weather survey, February 15, 1984

(ua/L total metal).

Miver Flow

Staticn Humber and Name Mile  (MGD) Arsenic Antimony  Zinc Nickel Chromium Cadmium

1 ipper HYLEBOS CREEK 2.3 2.8 29(17-75)3 lu3 11(5-21)3 2(1u-5)3 3(1u-4)3 0.1(0.1u-0.1)3
at 5th Avenue

2 West Tributary 2.15 7.1 5(5-9)3 lug 11(10-15)3 2(1-10)3 lu(lu-3)3  0.1u{0.1u-0.1})3
(at Birch Street)

3 Milton ditch* 2.05 0.11 14 lu 28 7 2 0.1

3 Svig_wrrs LREEK above 1.9 Not gaged 0(2-7)3 1(1-2)3 8(6-9)3 6(lu-6)3 3(lu-b})3 U, 1u(V. lu-0.1)3
LS. Bypsum

5 U.S. Gypsum ditch 1.9 0.078 83(64-169)3 5(5-6)3 7(5-9)3 lu(lu-5)3 lu(lu-1)3  0.1(0.1u-1.0)3

8 HYLEROS CREEK below 1.6 Not gagcd 14(14 34)3 1H{lu-1)3 12 (4-32)3 31-7)3 2(lu-6)3 0.1u(0.1u 0.1)3
U.S. Gypsum

12 Surprise Lk. drain 1.5 2.9 209(186-209)3  1(lu-1)3 10(8-18)3 1{1u-9)3 lu3 0.1lu3

13 HYLEROS CREEK at 1.4 17.0 45(31-55)7 2(1-4)2 11(8-38)3 lu(lu-13)3  5(1-5)3 0. lur
67th Lvenue Fast

14 HYLEBNS CREEX at 1.2 15.5 47(42-52)3 1(1u-2)3 11(10-44)3 lu3 4(3-8)3 0.1u(0.31u-0.3)3
at 8th Avenue East

15 Fife ditch* 0.1 10.0 25 3 54 10 lu 0.3

16 Marine View Orivex 0.1 0.21 6 2 220 4 7 1.0
drainage

17 HYLEBLS CREEK mouth 0.0 26.5 36(35-42)3 2(1u 3)3 26 (19 195)3  1u(lu 1)3 lu(lu 6)3  0.1(0.1u 0.1)3
at Marine View Or. ’
bridge

18 Hylebos Waterway - - 27(26-33)3 4{3-5)3 3 (27-38)3 luj 8(4-11)3 0.2(0.1-0.3)3
of f Hylebos Creek
miuth

field blank (140686) lu lu 3 lu lu 1u

field blank (1406R87) 1u lu lu lu lu lu

EPA friteria F.W. Aguatic Life (100 mg/L hardness)

Fed. Req. Vol. 45, No. 231, 1G80.
“Mot to exceed at any time" 440 .- 320 1800 4700 3.0

140%*

“P4-hour averaqe” 72 1600 47 96 44 0.025

MEDIAN(RANGE ) NUMBER OF SAMPLES

u = not detected at detection limit shown
*composite of three grabs

**digsolved
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Whereas arsenic concentrations in upper Hylebos Creek had been below
detection Timits in all samples collected during low Tlow, a median
concentration of 29 ug/L was measured during the wet survey which sug-
gests a source of this metal in the upper drainage. Inspectors at
the WDOE Soulhwesl Regional Office are aware of one potential arsenic
source here, a small woodwaste fill near the intersection of Porter
Way and 7th Avenue (Pierce, 1985; Cloud, 1985). Due largely to dilu-
tion by the west tributary, the creek's arsenic concentration fell

to a median of 6 ug/L (range 2 - 7 ug/L) before reaching U.S. Gypsum
landfill. After passing the landfill the median arsenic concentra-
tion increased to 14 ug/L (range 14 - 34 ug/L). A second and larger
increase in concentration followed below Surprise Lake drain where
median concentrations in the creek peaked at 45 to 47 ug/L (range 31
- 55 ug/L). Concentrations of other metals did not change substan-
tially with distance downstream, except for zinc which increased at
the mouth of Hylebos Creek.

Table 13 has results from the wet-weather samples collected in Surprise
Lake drainage. The metals concentrations in B & L leachate were more
dilute than observed under low-flow conditions. Arsenic concentrations,
however, remained sufficiently high, 5,370 to 8,400 ug/L, to cause an
almost ten-fold increase in arsenic concentration in Surprise Lake
drain. The leachate did not influence concentrations of other metals.
The fact that 22 ug/L arsenic was measured upstream of Surprise Lake
drain's confluence with B & L ditch suggests landtill runott or leach-
ate may have been getting into the drainage by an additional route.

Table 13. Metals concentrations in samples from Surprise Lake drainage to Hyleb OF
February 15, 1984 (ug/L total metal). P 9 yiebos Creek collected by WDOE

Station Number and Name E&gg) Arsenic Antimony Zinc Nickel Chromium  Cadmium
9 Surprise Lake drain* 2.6 22 1 7 lu 1 0.1u

above B & L landfill
10 B & L leachate 0.071 7850(5370-8400)3 7(5-8)3  119(117-143)3 42(41-46)3 3(2-4)3 0.1u(0.1u~0.1)3
11 gu%p&iggtigkgtdrain 0.17 4940(4560-5400)3 4(1-6)3  75(73-77)3 28(23-30)3 1u(lu-5)3 O.I(O.l~0.3)3'
12 Surprise Lake drain 2.9 209(186-209)3 1(1u-1)3 10(8-18)3 1(1u-9)3 lug 0.1u3

at Hylebos Creek

MEDIAN(RANGE)NUMBER OF SAMPLES
*composite of three samples
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The calculations in Table 14 show the extent to which arsenic loads
measured 1in discharges to Hylebos Creek during the wet-weather survey

accounted for the changes in concentration observed in the creek.

The

table summarizes the arsenic load for each discharge and then contrasts
the change in concentration observed at the nearest station downstream of
the discharge with the change expected as a result of the discharge*.

8

Table 14. Arsenic loads measured during the WDOE wet-weather survey in Hylebos Creek February 15, 1984, and reia}:ion to

in-stream concentrations.

Arsenic in Discharge

Arsenic Concentration* in Hylebos Creek (ug/L)

FTow  Concentration load Above Discharge Below Discharge

Station Number and Name (MGD) (ug/L) (1bs/day) Observed Predicted Difference
1. Upper HYLEBOS CREEK Z2.8 9% 0.08
2. West Tributary 7.1 5% 0.30 29 6 11 -5 (80% obs.)
3. Milton ditch 0.11 14 0.013 (no station)
5. U.S. Gypsum ditch 0.078 83% 0.054 6 14 7 +7 (50% )
12. Surprise Lake drain 2.9 209% 5.1 14 45 50 -5 (11% )
15. Fife ditch 10.0 25 Z.1

47 } 36 } 38 } -2 (6% %)
16. Marine View Drive drainage 0.21 6 0.010
17. HYLEBOS CREEK Mouth 26.5 36% 8.0
*median

tCalculated wilh Lhe formula C

(CyQy + Cplp) + (Uy + Qp), where CHQy

are arsenic concentration and flow in Hylebos Creek ahove the discharge

and Cp0p

are the data for the discharge in question.



Memo to Jim Krull

Completion Report on WQIS Project 2 for the Commencement Bay Nearshore/
Tideflats Remedial Investigation: Metals Concentrations in Water, Sedi-

~ment, and Fish Tissue Samples from HyTebos Creek drainage, August 1983 -
September 1984

The major arsenic loads to Hylebos Creek were from Surprise Lake drain,
5.1 pounds/day and Fife ditch, 2.1 pounds/day. The load from U.S.
Gypsum ditch was 0.054 pound/day. The arsenic load in Hylebos Creek
increased from 0.68 pound/day in the upper creek to 8.0 pounds/day at
the mouth. Predicted and observed changes in arsenic concentrations

in Hylebos Creek are in good agreement for the Surprise Lake and Fife
ditch/Marine View discharges. Arsenic concentrations below the west
tributary confluence were lower than expected, probably due to dilution
-- 0.4 river mile separates the two Hylebos Creek stations in question.
The U.S. Gypsum ditch discharge had the potential to raise arsenic
concentrations in Hylebos Creek by only 1 ug/L, in contrast to the 8
ug/L increase observed. Three sources of arsenic from U.S. Gypsum which
may have been contributing arsenic to the system, but could not be
measured, were diffuse runoff over the surface of the fill, aroundwater
discharge, and the corrugated pipe drain at the fill's southwest corner,
previously mentioned as being underwater at high flows. The results of
analysis of a sample collected in the spring of 1984, shown in Table 15,
show a very high arsenic concentration in this discharge. Flow was
estimated to be 0.01 MGD.

Table 15. Metals concentrations in a WDOE sample of dis-
charge to Hylebos Creek from corrugated pipe
drain at southwest corner of U.S. Gypsum land-
fill, collected May 9, 1984 (ug/L total metal).

Concen- Concen- Concen-
Metal tration Metal tration Metal tration
Arsenic 153,000 Copper 37 Chromium 9
Antimony 442 Lead 14 Cadmium 0.1u
Zinc 42 Nickel lu Mercury 0.051

The conventional water quality data from the wet-weather survey are
in Table 16,
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Table 16. MWater quality in Hylebos Creek and tributaries during WDOE wet-weather survey, February 15, 1984,
Specific
. i River Flow Conductivity Total Hardness Total Suspended
Station Number and Name Mile (MGD) (umhos/cm) as CaC03 (mg/L) pH (S.U.) Solids (mg/L)
1 Upper HYLEBOS CREEK 2.3 2.8 114({114-116)3 483 7.23 4(4-6)3
at 5th Avenue
2 West Tributary* 2.15 7.1 153(152-157) 72 (68-72 7.4{(7.2-7.5 8(8-10
(at Birch Street) 3 ( 3 ( 3 ( B
3 Milton ditch* 2.05 0.11 204 92 6.8 10
4 HYLEBOS CREEK above 1.9 Not gaged 144(144-147)3 64 (60-64)3 7.2(7.1-7.2)3 8(7-10)3
U.S. Gypsum
5 U.S. Gypsum ditch 1.9 0.078 268(266-268)3 120(110-120)3 7.33 3(2-3)3
8 HYLEBOS CREEK below 1.5 Not gaged 140(140-149) 3 68(68-76)3 7.2(7.1-7.3)3 9(8-9)3
U.S. Gypsum
12 Surprise Lk. drain 1.5 2.9 2533 1003 7.0(6.9-7.0)3 16(16-18)3
13 HYLEROS CREEK at 1.4 15.5 171 80(72-88 7.1 9{7-
6/th Avenue East : ( )3 2 207103
14 HYLEBOS CREEK at 1.2 17.0 175(171-176) 76(72-76 7.2 -14
at 8th Avenue East 3 ( 3 3 13(10-14)3
15 Fife ditch* 0.1 9.3 713 170 7.2 10
16 Marine View Drivex 0.1 0.21 218 80 7.3 27
drainage
17 HYLEBOS CREEK mouth 0.0 26.5 520(507-534)4 120(110-120)3 7.2(7.1-7.2)3 18(16-27)3 )
at Marine View Dr.
bridae
18 Hyliebos Waterway - - 7.1(7.0-7.2);5 15(15-17)3

of f Hylebos Creek
moutn

MEDIAN(RANGE )NUMBER OF SAMPLES

*composite of three grabs

N/A = not analyzed .

Dissolved Arsenic Concentrations - Concentrations of dissolved arsenic were

determined in B & L Teachate and in water samples from points downstream
of the landfill during both surveys.
consistent dissolved arsenic fraction of 16 to 19 percent in the leach-
ate, and 26 to 38 percent in water from the mouth of Surprise Lake drain.
increase 1in the percentage of
arsenic in the dissolved form, reaching about 75 percent mid-way down
Hylebos Creek at 8th Avenue and, thereafter, declining to less than 3
percent in Hylebos Waterway at the creek mouth.
analysis on seven additional filtered samples collected during routine
monitoring at Hylebos creek mouth, discussed later, show a median of 14
percent dissolved arsenic here.

The wet-weather data suggest a gradual

These data, in Table 17, show a

Results of arsenic
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Table 17.

drainage from B &

Total vs. dissolved arsenic concentrations in Hylebos Creek
landfill to Hylebos Creek mauth, Auqust 24,

1983, and February 15, 1984.

St ation Number and Name

10

12
14

17

Total Dissolved
Arsenic Arsenic* Percent
(ug/L) (ug/L) Dissolved

B & L Teachate
Surprise Lake drain

HYLEBOS CREEK at 8th
Avenue East

HYLEBOS CREEK mouth
at Marine View Drive
bridge

Hylebos Waterway
of f Hylebos Creek mouth

B & L leachate

Surprise Lake drain
it

HYLEROS CREEK at 8th
Avenue East

HYLEROS CREEK mouth
at Marine View Drive
bridge

Hylebos Waterway
of f Hylebos Creek mouth

filtrate blank (140686)

Low-flow survey, Auqust 24, 1983

25,900 4,900 19%
140 46 32%

1u lu -

2 lu -

lu 1u --

Wet-weather survey, February 15, 1984

7,850 1,380 18%
8,400 1,380 16%
186 71 38%
209 55 26%
47 32 68%

52 41 79%

36 4 11%

35 20 57%

33 lu <3%

lu lu -

*0.45 micron filter
not detected at detection limit shown

u




Memo to Jim Krull

Completion Report on WQIS Project 2 for the Commencement Bay Nearshore/
Tideflats Remedial Investigation: Metals Concentrations in Water, Sedi-
ment, and Fish Tissue Samples from HyTebos Creek drainage, August 1983 -

September 1984

Sediment - The results of metals analyses of sediments in the Hylebos Creek

rainage are in Table 18. Large increases in arsenic content were
observed in creek sediments below both Tandfills. The three samples
collected above U.S. Gypsum landfill had arsenic concentrations of 3.0,
3.2, and 5.1 mg/Kq (dry weight) compared to 24, 44, and 45 mg/Kg in
samples below the landfill. In Surprise Lake drainage, arsenic concen-
trations above and below the Yandfill were 10, 12, and 13 mg/Kg versus
100, 120, and 150 mg/Kg.

Table i8. Metals concentrations in sediment samples collected by WDOE 1in Hylebos Creek drainage August 1983-February 1984

(mg/Kg, dry weight).

River Sampling

Station Number and Name Mile Date Arsenic Antimony Zinc Copper Lead Nickel Chromium Cadmium Mercury Beryllium
1 Upper HYLEBOS CREEK 2.3 08/23/83 2% 0.4 42 11 6 25 17 0.11 0.005 N/A
at 5th Avenue 10/21/83 2.0 0.1u 36 5.9 4,1 27 24 0.06 N/A N/A
02/14/84 1.3 0.1 36 11 6.0 36 19 0.32 0.009 0.17
10/22/84 1.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A
4 HYLEBOS CREEK above 1.95 08/23/83 3.0 0.1y 48 9.0 8 25 16 0.15 0.003u N/A
U.S. Gypsum 10/21/83 3.2 0.1lu 44 6.1 11 27 29 0.07 N/A N/A
02/14/84 5.1 0.1u 49 12 6.9 39 23 0.07 0.007 0.31
7 HYLEBOS CREEK below 1.7 08/23/83 24 0.1u 43 8.2 5 22 13 0.12 0.003 N/A
U.S. Gypsum 10/21/83 44 . 0.1u 42 5.5 4.9 23 22 0.07 N/A N/A
02/14/84 45 0.1u 49 15 8.5 39 23 0.13 0.009 0.20
9 Surprise Lake drain - 10/21/83 13 0.1u 42 8.9 6.4 17 17 0.11 N/A N/A
aove B & L Landfill 10/21/83 12 0.1u 66 14 14 17 26 0.21 N/ A N/A
02/14/84 10 0.1u 43 18 9.1 Z5 14 0.12 0.11 0.22
12 Surprise Lake drain 1.5 03/23/83 150 0.1lu 56 14 13 11 12 0.36 0.008 N/A
below B & L Landfill 10/21/83 100 0.1u 47 6.0 4.5 13 17 0.11 N/A N/A
02/14/84 120 0.1 55 20 12 29 19 0.17 0.059 0.1¢
14 HYLEBOS CREEK at 1.2 08/23/83 32 0.1 53 8.7 5 18 14 0.17 0.078 N/A
8th Avenue East 10/21/83 42 0.1u 49 6.8 6.5 16 24 0.10 N/A N/A
02/14/84 15 0.1u 53 20 14 29 15 0.14 0.036 0.24
17 MYLEBOS CREEK mouth 0.0 08/23/83 80 0.4 78 34 20 12 14 0.26 0.028 N/A
at Marine View Drive 02/14/84 100 0.7 130 43 31 30 18 0.26 0.034 0.14
bridge i .
u = not detected at detection limit shown
N/A = not analyzed ’

The fact that arsenic concentrations were to 60 and 100 mg/Kg in the two
samples at Hylebos Creek mouth may reflect deposition in the estuarine
portion of the creek. Abrupt increases in antimony, zinc, copper, and
lead also occurred here. Grain-size analyses (Appendix II) showed sedi-
ment at the mouth to be two to three times higher in silt and clay than
other parts of Hylebos Creek. Runoff from two log yards bordering the
last several hundred feet of the creek are additional potential metals
sources, as both yards have used ASARCO slag for ballast.
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Analysis of the initial sediment sample from upper Hylebos Creek indi-
cated an clevated arscnic concentration of 21 mg/Kg. This may be further
evidence of an arsenic source in the upper drainage; however, three
subseguent sediment samples from this site had only 1.3 to 2.0 mg/Kqg
arsenic, failing to confirm the initial measurement.

Mercury concentrations measured in sediment in the last 1 1/2 miles of
the creek were an order of magnitude higher than sediment in the upper
drainage. The significance of this result is questionable given the poor
results on duplicate sediment samples analyzed for QA purposes (Table 5)
and the wide variation in mercury concentration in the two samples col-

lected at Surprise Lake drain station 12.

cury are known in the drainage.

No potential sources of mer-

The low-flow data showed less than
detectable concentrations of mercury in all discharges sampled.

Fish Tissue - Metals concentrations measured in the two gill tissue samples
from Hylebos Creek cutthroat trout are shown in Table 19.
are compared to WDOE results from analysis of fish from other Western

Washington rivers.

These data

Gills were analyzed in the Hylebos samples, rather

than muscle or viscera, because this tissue best reflects ambient metal
levels (Yake, 1977).

Table 19. WDDE data on metals in Hylebos Creek cutthroat trout and fish from other western Washington rivers (mg

/Kq, dry weight).

Percent ] ]
Species Date Location Tissue Sulids Arsenic Zinc  Copper lead Chromium Cadmium Mercury
i 3.2 1.7 0.090 0.17
H 8/24/83 Hylebos Creek gilla 24.0 1.6 120 4.1 (
C?Ef’"ﬁ?iﬁ??‘”t "/ ! W " gillb 24.0 0.50 63 2.7 1.9 1.0 0.042 0.14
nbon 10 i i .o . 0.028
Rainbow trout 8/25/83 Cedar River gitl 21.1 0.095 110 6.5 0.80 0.33 0.38 0
(S- qairdneri)
i . 0.27
Mountain whitefish  8/23/83 Skagit River gill 22.0 0.14 100 5.9 gg g; 8 (2)?0 0
(2. wiasond) BB Lty R hote 228 o7 % ah 4.6 0.40 <0.080 0.30
a/09/82 - [isqualiy Civer il 34.0 0.065 75 4.4 2.0 3.2 0.059 0.12
Nor Lhern squawfish  9/30/82 Snohomish River whnle 26.0 0.070 11 5.Q 1.5 5.3 gég g%z
(P. (;reqonensis) B " " gill 27.0 0.10 11 6.3 ég ;&.1 0.30 0:45
- 9/29/80 Chehalis River whole 23.0 N/A 68 7.3 . . .
i iver - - -6.5 1.1-24 0.14-0.38 <0.10-.55
979-1983 s riversC wholed  19.0-26.0 0.015-0.23 11-21 4.2-8.1 2.0-6. y
S%E‘;igztwus spp.) l' " '1‘9 “J[aNOU u gille 16.1-29.0 0.007-0.37 47-99 4.3-9.3 1.5-3.0 0.31-25 0.087-0.25 0.054-.16

agample #34562 (Table 3)
Bsample #34563 (Table 3)
CSkagit, Snohomish, Green/Duwamish, Nisqually, and Cowlitz Rivers
dyange of four samples
€range of five samples
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Arsenic concentrations in the Hylebos gill tissues were 0.50 and 1.6
mg/Kg, dry weight. WDOE found a range in arsenic concentration of

0.007 to 0.37 mg/Kg in gill and whole fish samples from other rivers.
For the samples from those fish with feeding habits similar to cutthroat
trout (rainbow trout, whitefish, and squawfish), the range is 0.065 Lo
0.18 mg/Kg. Hylebos tissues concentrations of other metals included

in these analyses are comparable with the other rivers.

Routine Monitoring at Hylebos Creek Mouth - The metals data from monthly

monitoring at Hylebos Creek mouth between August 1983 and September
1984 are in Table 20. (Appendix IV has the conventional water quality
data.) Metals concentrations remained generally within the ranges

observed during the surveys done in August 1983 and February 1984.
Concentrations of both total and dissolved metals decreased in the
following order: arsenic > zinc, copper > lead > nickel, antimony >
chromium > cadmium > mercury.
and relative abundance of metals in Hylebos Creek are similar to that
in other western Washington rivers (USGS, 1981; WDOE monitoring data).
Total arsenic concentrations are typically 2 ug/L or less in local
rivers (Creceilus, 1975; Carpenter, 1978; Dexter, 1981), which is one
order of magnitude lower than Hylebos Creek.

Fxcept for arsenic, the concentrations

able 20. Metals concentrations in Hylebos Creek at mouth; results from WDOE routine monitorin§ station 106060 August 1983 -

September 1984 (ug/L).

Flow Arsenic Antimony Zinc Copper Lead Nickel Chromium Cadmium Mercury

Date Time (MGD) Total Diss. Total Diss. Total Diss. Total Diss, Total Diss. Total Diss. Total Diss. Total Diss. Total
8/22/83 1135 5.0 lu N/A 1u N/A 16 N/A 23 N/A 11 N/A 0.3 N/A 0. 06w
“ 1230 1u N/A lu N/A 5 N/A 12 N/A 1 N/A 0.1u N/A 0. 06u
f/23/63 1150 5.1 1u N/A lu N/A 10 N/A 12 N/A 11 N/A 0.1 N/A 0. 06u
" 1300 1u N/A 6 N/A 14 N/A 18 N/A 8 N/A 0.1u N/A 0.06u
n/24/83 1215 4.9 2 1n 3 -y 38 lu 10 8 11 1u , 0.1 0.lu  0.06u
9/06/83 1250 6.1 24 N/A lu N/A 2 N/A 3 N/A 0.1 N/A 0.06u
1n/26/83 0230 7.2 9 7 lu 1u 3 2 15 lu 9 lu 3 1 1 1u 0.1u 0.05u
11/98/83 0100 16.5 67 35 3 4 143 23 21 1 25 3 lu lu 1u lu 0.2 0. 0.11
12/19/83 2022 14.0 27 19 4 3 24 6 19 1 i1 lu 1 1u lu lu 0.2 0.20 0.10
01/16/84 1945 8.9 32 6 1 1 1u lu 2 2 0.1lu
02/14/84 2227 22.0 30 1 Tu 25 18 1 5 0.lu 0.lu
02/15/84 2110  26.5 42 N/A lu N/A 195  N/A lu N/A 5 N/A 0.1 N/A
" 2120 36 4 3 2 19 9 lu lu lu lu 0.1u
" 2135 35 20 2 1 26 16 1 lu 1y lu 0.1
03/12/84 1300  44.0 1 13 3 4 lu 0.2u 0.2u
n4a/10/84 1815 31.0 5 1 33 1 0.3 0.1
05/03/84 1300 22.6 12 1u lu lu 7 lu 21 9 11 du lu 18 N/A 0.2 N/A
06/79/84 1320 33.6 a7 4 2 1 30 13 31 7 5 lu lu lu lu lu 0.lu 0.lu
67/11/84 0910 8.1 28 4 1y lu lu lu 24 1 8 1y 9 lu lu lu 0.lu 0.lu
NR/NR/RA  DR2O 7.2 1 1u 1 lu 6 5 122 35 0.2 0.05u
09/05/84 0810 6.3 8 1 lu lu a4 32 2 8 1 lu lu 1u u 0.1u 0.33
Nu'r»her_o; c;h;e;vations 18 11 20 13 17 10 13 9 12 7 16 14 15 1 21 8 11
Max imum value 67 35 6 4 195 23 32 9 25 3 122 3% 33 2 0.3 0.1 0.33
Minimum value 1u lu 1y 1u lu lu 6 lu 5 1u lu lu lu lu 0.lu 0.lu  0.05u
Median 26 4 1 lu 19 4 19 2 11 lu 1 lu lu 1u 0.1 0.lu  0.06u

o

u
N/A

not detected at detection Timit shown
not analyzed
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Tn assess the importance of Hylebos Creek as an arsenic source.to
Hylebos Waterway, the WDOE data on flow and arsenic concentrations.
available for 23 discharges to the waterway were tabulated (Appendix

V) and the discharges ranked by arsenic load in Table 21. Based on

a single measurement, the largest load, 3.9 pounds/day {net), was '
found for the Pennwalt final effluent. Data reported by Pennwalt in
their consolidated permit show a net effluent load of 2.5 pounds/day.

0f the remaining 23 discharges, four have median loads of up to a pound
per day or more. These are, in order of decreasing load, Wasser/W1Qters
log sort yard, Hylebos Creek, Dunlap log sort yard, and Murry Pacific log
sort yards. All these yards have used ASARCO slag for ballast. The

arsenic content in runoff from log sort yards on the Tacoma tideflats
is discussed in a separate WDOE report (Norton, 1984).

Table 21. Arsenic loads in discharges to Hylebos Waterway calculated from WDOF data collected
September 1979 - September 1984,
Arsenic Toad {pounds/day)
Number of

Discharae Date(s) Median Range Observations
Pennwalt process effluent 6/2-3/81 3.9 - . 1
Wasser/Winters log yard 11/4/83 - 5/3/84 3.8 1.5 - 10.4 5
HYLEBOS CREEK 8/17/81 - 9/5/84 2.2 ND - 13.0 15
Duntap Yoy yard 11/4/83; 6/29/84 1.7 1.7; 1.7 2
Murry Pacific log yard 1174783 - 5/3/84 1.2 0.25 - 3.1 5
Cascade Timber log yard 12/12/83; 6/29/84 0.61 0.73; 0.49 2
Louisiana Pacific log yard “ " 0.50 0.47; 0.53 2
Kaiser ditch 8/17/81 - 4/17/84 0.31 ND - 1.9 ]
West drain opposite Lincoln Avenue 4/28/82 0.044 -- 1
Morningside drain 8/17/81 - 11/8/83 0.024 0.008 - 1.3 4
East property line ditch at Pennwalt 6/2/81 -~ 5/17/84 0.023 0.005 - 0.097 3
Weyerhaeuser log yard 1/5/84; 6/29/84 0.019 0.006: 0.032 ?
Suund Refining process ettiuent 6/30/81 0.010 - 1
Lincoln Avenue drain 4/28/82 - 5/30/84 0.009 0.009 - 0.011 3
East drain opposite Lincoln Avenue 4/28/82 0.005 -- 1
East seep at Pennwalt . 6/2/81; 4/18/84 0.0012 0.0004; 0.002 2
Orainage at 11th Street Bridge 4/28/82 - 5/30/84 0.0009 0.0007 - 0.010 3
Seep #3 at Occidental 4/18/84 0.0009 -~ 1
Drain #003 at Sound Refining 6/30/81 0.0003 -- 1
Seep #1 at Occidental 4/18/84 0.00063 . 1
" g2 v " 0.000003 -~ 1
Occidental process effluent 9/25-26/79 - ND (30u) 1
Drain #004 at Sound Refining 6/30/81 - ND (16u) 1
West drain at Sound Refining " - ND (16u) 1

ND = not detected
u = detection limit
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The median loads measured for the Wasser/Winter yard and Hylebos Creek
are 3.8 and 2.2 pounds/day, respectively. If only the Hylebos Creek
data from the November 1983-May 1984 period in which the log yard data
were gathered are considered, the median arsenic load from the creek

is 4.4 pounds/day. Since most log yard runoff occurs during winter
storms, it is likely that Hylebos Creek constitutes the larger of these
two arsenic loads to the waterway during periods of light precipitation
in winter and for most of the remaining parts of the year other than
during storm events. Based on limited data, it appears the Pennwalt
effluent may bhe the largest arsenic source to Hylebos Waterway during
periods of reduced flow (less than about 10 MGD, See Appendix V) in
Hylebos Creek.

SUMMARY

The major findings of these surveys are as follows:

1.

Low metals concentrations existed in Hylebos Creek during low flow.
Arsenic, antimony, cadmium, and mercury were near or below detection
Timits. Median zinc, copper, and lead concentrations were in the
range of 4 to 19 ug/L. Metals concentrations in discharges to Hylebos
Creek were also low, except for arsenic (129 ug/L) and cadmium (1.3
ug/L) in the ditch bordering U.S. Gypsum landfill and arsenic (158
ug/L) in Surprise Lake drain. Elevated arsenic in Surprise Lake drain
was due to leachate discharged from the B & L Tandfill which had an
arsenic concentration of 26,900 ug/L. Arsenic concentrations in Sur-
prise Lake drain upstream of B & L were below detection limits (1
ug/L). Flow in these discharges was too low to influence metals con-
centrations within Hylebos Creek.

Arsenic concentrations in Surprise Lake drain were potentially toxic

to aquatic 1ife. A 96-hour bioassay done on B & L leachate showed 43
percent mortality among juvenile coho salmon exposed to a 50 percent
concentration of leachate. Exposure to a leachate concentration of 10
percent resulted in a non-toxic response. No long-term tests were done.

Metals concentrations in Hylebos Creek drainage during a survey done
in wet-weather conditions were not substantially different than during
low flow except that arsenic concentrations were higher in most parts
of the drainage. A median arsenic concentration of 29 ug/L measured
in upper Hylebos Creek suggests a source in the upper basin. Median
arsenic concentrations in Hylebos Creek increased from 6 ug/L to 14
ug/L in passing U.S. Gypsum landfill, and from 14 ug/L to 45 ug/L in
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passing Surprise lake drainage/B & L landfill. The arsenic loads mea-
sured in discharges to Hylebos Creek were higher than during the low-
flow survey and accounted for the changes in concentrations observed
in the creek except for an increased arsenic concentration in the vi-
cinity of the U.S. Gypsum landfill, probably becausc only part of the
discharge from this site could be sampled.

3. Substantial increases in arsenic concentrations in sediment were ob-
served below both landfills. At U.S. Gypsum landfill, concentrations
increased from 3.0 - 5.1 mg/Kg to 24 - 45 mg/Kg (dry weight). Sedi-
ment in Surprise Lake drainage above the B & L landfill had arsenic
concentrations of 10 to 13 mg/Kg compared to 100 to 150 mg/Kg below
the fi1l. High concentrations of arsenic, 60 and 100 mg/Kg, were
also observed in sediment at the mouth of Hylebus Creek.

4. Gill tissue from two samples of Hylebos Creek cutthroat trout had
arsenic concentrations of 0.50 and 1.6 mg/Ka (dry weight). These
concentrations are one to two orders of magnitude above concentrations
in gill and whole fish samples collected by WDOE from other western
Washington rivers,

(1]
.

Monthly samples collected al the mouth of Hylebos Creek between August
1983 and September 1984 showed that, except for arsenic, metals concen-
trations and relative abundance of different metals were similar to other
rivers in western Washington. Arsenic concentrations at thc mouth of
Hylebos Creek were typically an order of magnitude higher than in other
local rivers. A median arsenic load of 2.2 pounds/day was calculated for
the creek's discharge to Hylebos Waterway. Comparison with loads in
other waterway discharges indicates Hylebos Creek and the Pennwalt pro-
cess effluent are the major sources of arsenic to these waters except
during storm events when runoff from log sort vards with ASARCO slag
ballast may predominate.

Ad:cp

Attachments
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APPENDIX I

Results of Organic Priority Pollutant/Hazardous Substances Analysis
on Leachate Sample from B & L Landfill
Collected by WDOE February 14, 1984
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ORGANICS ANALYSIS DATA SHEETY

SAPLE NOe J 3433
B & L Leachate
February 14, 1984

OATA PRES/RELEASE BY: -l /

LABORATORY: California Analytical Labs, Inc. CASE NO: 2354/7303 DATE SAMPLE REC'D: 2/16/84
LAB SAMPLE NO: S4052 GC REPORT NO: RED 730J-4 - sampLg maTRIX: WATER
CONTRACT Ng: B53-01-8783 PCRCENT MOISTURE:
COVER LETTER IS AN INTEGRAL PART OF THIS REPORT - PLEASE READ
SEMIVDLATILE COMPOUNDS
CONCENTRATIONS MEDIUM  HIGH (circle one)-
DATE EXTRACTED/PREPARED:  2/20/84
DATE ANALYZED:  3/13/84
PPy CAS . ug/L ppy CAS § ug/L
21A  8B-06-2 2,4,B6-trichlorophenol 1.0U 528 g87-68-3 hexachlorobutadiene t.ou
27R  59-50-7 p-chloro-m-cresol 1.0u 538 77-47-4 hexachlorocyclopentadiene 1.0 U
24h  g5.57.8 2-chlorophenol 1.0 U 54B 7B-53-1 isophorone . ) 1.0U
1A 120-83-2  2,4-dichlorophenol 1.0u S5B  91-28-5 naphthalene 1.0 U
347 105-67-3 2,4-dimethylphenal 1.0U 568 88-95.3 nitrobenzere 1.0 U
"S7A 8e-75-5 2-nitrophenol 1.0U 628 - 86-30-6 N-nitrosodiphenylamine 1.0U
522 130-02-7 4-nitrophenol 1.0 U 638 621-64-7 N-nitrosodipropylamine ~nau
58A  51-23-5 2,4-dinitrophencl ..0U 668 117-81-7 bis(2-ethylhexyl)phthalate 1.0 U
SUA  534-52-1 4,6-dinitro-o-cresol 1.0U 678 B5-68-7 benzyl butyl phthalate t.0u
54A  87-85-5 pentachlorophenol 00U 638 84-74-2 di-n-butyl phthalate 1.0U
3R 108-85-2 phenol { % 698 117-84-0 di-n-octyl phthalate 1.0uU
L1 65-85-0 benzoic acid {, 60 708 B84-66-2 diethyl phthalate t.0U
CL2  95-48-7 2-methylphenol {29 71B 131-11-3 dimethyl phthalate t.0Uu
CL3  108-33-4 4-methylphenol G@) 728 56-55-3 benzo(a)anthracene 0.1 U
cL4 05-95-4  2,4,5-trichlorophencl 1.0 U 738 50-32-8 benzo(a)pyrene 8.1 u
18 83-32-9 acenaphthene 0.1 U 748 205-89-2 benzo(b)fluoranthens 0.1 u
58  92-B7-5 benzidine 1.0 U 758 207-08-8 benzo(k)fluoranthene 0.1 U
88 120-82-1 1,2,4-trichlorobenzene 1.0U 738 218-01-9 chrysene 0.1 U
S8 118-74-1 hexachlorobenzene 1.0 U 718 208-86-8 acenaphthylene 0.1 u
128 67-72-1 hexachloroethare 1.0 U 788 120-12-7 anthracene 0.1 U.
188 111-44-4 bis(2-chloroethyl)ether 1.0 U 798 191-24-2  benzo(ghi)perylene .1 u
208 91-58-7 2-chloronaphthalene 1.0U 80B 86-73-7 fluorene 0.1 u
258 g5-50-1 1,2-dichlorobenzene i.0u 81B 85-01-8 phenanthrene 0.1 u
268 541-73-1 1,3-dichlorobenzene __ twou 828 53-70-3 dibenzo(a,h)anthracene 0.1 U
278 106-46-7 1,4-dichlorobenzene 1.0 U 838 193-39-5 indeno(1,2,3-cd)pyrene 0.1 u
288 81-94-1 3,3'-dichlorobenzidine 1.0U 848 129-00-0 pyrene 0.t u
358 121-14-2 2,4-dinitrotoluene 1.0U CLS 62-53-3 aniline i.0U
363 606-20-2 2,6-0initrotoluene t.0u LLB 100-51-6 benzyl alcohol f.0u
378 122-66-7 1,2-diphenylhydrazine .o0u CL7 106-47-8 4-chloroaniline 1.0U
398 208-44-0 fluoranthene 0.1 U CL8 132-64-9 dibenzofuran 0.1 U
408 7005-72-3 4-chlorophenyl phenyl ether 1.0u L8 91-57-8 2-methylnaphthalene 1.0u
418 101-55-3 4-bromophenyl phenyl ether .0 u CL10 88-74-4 2-nitroaniline 1.0U
428 39638-32-9 bis(2-chloroisopropyl) ether 1.0 U CL11 99-09-2 3-nitroaniline 1.0 U
433 111-91-1 bis(2-chloroethoxy) methare 1.0 U CL12100-01-6 4-nitroaniline 1.0U

ABN COMPOUNDS - FS
FOR DATA REPORTING QUALIFIERS SEE COVER LETTER

DATA IS HELD FOR A MINIMUM OF S0 DAYS THEN SENT

TO NEIC FOR EVIDENCE RUDITING
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ORGANICS ANALYSIS DATA SHEET
LABORATORY NAME: California Analytical Labs, Inc. CASE NO: 2354/7303 DATE_SAMPLE REC'D: 02/16/84
LAB SAMPLE NO: S4U92 GC REPORT NB: RED 730J-4  sampLE mATRIX: WATER
CONTRACT NO: 68-01-68763 PERCENT MOISTURE:

COVER LETTER IS AN INTEGRAL PART OF THIS REPORT - PLEASE READ

VOLATILES PESTICIDES
CONCEMTRATION: @ MEDIUM  HIGHs (circle one) CONCENTRATION: MEDTUM HIGH (circle one)
DATE ANALYZED: 2/22/84 ’ DATE EXTRACTED/PREPARED: 2/17/84

DATE ANALYZEDL3/12/84

poy CAS # ug/L PP CAS ¥ ug/L
2 107-02-8 acrolein 10U 89P 309-00-2 aldrin 0.05 U
3y 107-13-1 acrylonitrile 10 U aop 60-57-1 dieldrin 0.05 U
Ly 71-43-2 benzene 10U gip 57-74-9 chlordane 0.50 U
&Y 56-23-5 carbon tetrachloride 1U 92p 50-29-3  4,4°'-DDY 0.10 U
oy 108-90-7 chlorobenzene 1U 8P  72-55-9 4,4'-DOE 0.05 U
Sh] 107-06~2 1,2-dichloroethare 1TU 84 72-54-8 4,4'-DDD 0.10 U
IV 71-55-8 1,1,1-trichloroethane 11U g5P T115-209-7 a~-endosulfan 0.05 U
i3y © 75-34-3 1,1-dichloroethane iu 86P  115-28-7 b-endosulfan 0.05 4
14y 78-00-5 1,1,2-trichlornethane 1 U 87P 1031-07-8 endosulfan sulfate 0.10 U
15Y 79-34-5 111 .2,.2-tetrachloroethane iU osn 72-20-8 endrin 0.05 U
G 75-00-3 chloroethane 1U 98P 7421-93-4 endrin aldehyde g.10 U
1ay 110-75-8  2-chloroethyluinyl ether 104U 100P 76-44-8 heptachlor 0.05 U
2y 67-66-3 chloroform T U  101P 1024-57-3 heptachlor epoxide 0.05 U
20y 75-35-4 1,1-dichloroethene 1U 102° 319-84-6 a-BHC C.0s U
2y 156-60-5 trans-1,2-dichloroethene iU  103P 319-85-7 b-BHC 0.0s U
32V 78-87-5 1,2-dichloropropane TU  104P 319-86-8 d-BHC g.05 U
43V 10061-U2-b  trans-1,3-dichloropropene {1 U 105 = 58-89-9 g-BHC (lindane) 0.05 U
10061-01-5 cis-1,3-dichloropropene 1 U 108P 53469-21-8 PCB-1242 8.50 U
3y 100-41-4  ethyibenzene {1, 7M07p 11097-69-1  PCB-1254 1.0 U
) 75-09-2 methylene chloride 1 108P 11104-28-2  PCB-1221 1.0 U
) 74-87-3 chloromethane 1 U qo9p 11141-16-5 PCB-1232 1.0 U
Ly~ 74-83-9  bromomethane 1U 110P 12672-28-6 PCB-1248 1.0 U
L7V 75-25-2 hromoform 1 u 111p 11096-82-3 PCB-1280Q 2.0 U
43V 75-27-4  bromodichloromethane 1 U 112p12674-11-2 PCB-1016 8.50 U |
4oy 75-68-4 fluorotrichloromethane 1 U 113p B001-35-2 toxaphene 10 tL 3,9__&3044)
SO 75-71-8 dichlorodif luoromethane .1y :
3 124-48-1 chlorodibromomethane 1 U DIOXINS
i5y 127-18-4 tetrachloroethene 1 U

CDNCENTRATIDN: MEDIUM  HIGH (circle one)
DATE EXTRACTEO/PREPARED:  5/17/a,
DATE ANALYZED: _ </11/p4

35U 108-88-3 toluene
37y 73-01-6 trichloroethene
g 75-01-4 vinyl chloride
113 67-64-1 acetone
14 78-93-3  2-butanone
LIS 75-15-0 carbondisulfide

11G 518-78-6 2-hexanone
LT 108 10-1  4-methyl-2-pentanone
L1e 100-42-5 styrene ;
119 108-05-4 vinyl acetate . 54y DIDXINS—FS{\

REaTel ac 47 o Lo

in
[Ge]

cAodc o

1
1

PPE CAS f ug/L

T gg 1746-01-6 2,3,7,8-tetrachloro-
dibenzo-p-dioxin 0.03 U

N /5 2t

" o
33 ’?7 S 4




ZI.i S. ENVIRONCENTAL PROTECYION AGENCY - CLP Samplelmanagement Office
.50 BOY 818, Alexandria, Virginia 22313 - 703/557-2430

JnT PRIP/RELEASE BY: cC / /W , SAMPLE NO: 3 3435 Eggaagg;’t 121 ar{l§84
. b

ORGANICS ANALYSIS DATA SHEET
o JGRATORY: Ualifornia Analytical Labs, Inc. CASE NO: 2354/7303 DATE SAMPLE REC'D: 2/16/84
L3 SAMPLE NG: 54050 QC REPORT NO: RFD 73034  SAMPLE MATRIX: WATCR
CONTRACT NO: §3-01-5763  PERCENT MOISTURE:

Liirr 1STTER IS AN INTECRAL PART OF THIS REPORT - PLEASE READ

SEMIVCLATILE COMPOUNDS

CGNCENTRATIUN: MEDIUM  HIGH (circle one)
DATE EXTRACTED/PRELARED: 2/20/84

DATE ANALYZED: 3/13/84

CAS 8 ug/L PP# CAs # . ug/L

0 BE-053-2 2.4,6-trichloraphenal 1.0 U 523 87-68-3 hexachlorobutediene 1.0 U
ol (34-33-7 p-chloro-m-cresal 1.0U 538 77-47-4 hexachlorocyclopentadiene_“ 1.0 U
“A §5.57-8 2-chlorophencl 1.0U 548 78-58-1 iscphorone 1.0U
“f125-83-2 2,4-dichlorophenol ____tou 538 91-28-5 naphthalene 1.0 U
A 1us-87-8  2,4-dimethylphenol 1.0 U 568 98-95-3 nitrobenzene 1.0 U
©Ce-T5-5 0 Z2-nitrophenol 1.8-4 - 523 86-30-6 N-nitrosodiphenylamine 1.0 U
S0 A-nitrophenol 1.0u 333621-84-7 N-nitrosodipropylamine 1.0U
v 2,6-dinitrophenol 1.0U 658117-61-7 bis(Z—ethylhexyl)phthalate___ 1.0 U
v 4,8-dinitro-o-cresol 1.0U 678 85-68-7 benzyl butyl phthalate 1.0 U
s A pentazhlorophenal 1.0 U 633 84-74-2 di-n-butyl phthalate 10U
L0 phennl 1.0U 69B117-84-0 di-n-octyl phthalate 1.0 U
! tenzoic acid 1.0 U 703 B4-66-2 diethyl phthalate 1.0 U
Lo 2-methylphenol 1.0U 718131-11-3 dimethyl phthalate __ 1.0U
b 4—-methylphenol 1.0U 728 56-55-3 benzo(a)anthracene J.1 U
£ 2,4,5-trichlorophenol 1.0U 738 50-32-8 benzo(a)pyrene 0.1 U
e acenaphthene 0.1 U 743205-99~2 benzo(b)fluoranthene C 0.1 U
U g92-87-5  henzidine 1.0 U 758207-08-3 benza(k)fluoranthene g.1 U
4 120-82-1 1,2,4-trichlorchenzene 1.0 U 73B218-01-8 chrysene 0.1 U
dd 118-74-1 hexachlorcbenzene 1.0U 773208-96-8 acenaphthylene DU
) 67-72-1 hexachloroethane 1.0U 788120-12-7 anthracene 0.1 U
D M5-an-4 bis{2-chloroethyl)ether 1.0U 793191-24-2 benzo(ghi)perylene 0.1 U
< g1.58-7 2-chloronaphthalene 1.0U 808 86-73-7 fluorene c.1u
A5 g5.50-1 1, 2-dichlorobenzene ~1l.ou 818 85-01-8 phenanthrene 0.1 U
8 £41-73-7  1,3-dichlorobenzene 1.0U 828 53-70-3 dibenzo(a,h)anthracene 0.1 U
{0 408-48-7 1,4-dichlorobenzene 1.0 U 838193-39-S indeno(1,2,3-cd)pyrene 0.1 U
8 91-84-1  3,3"-dichlorobenzidine 1.0 U 848129-00-0 pyrene 0.1 U
B8 121-18-2 2,4-0initrotoluene 1.0 U CLS 62-53-3 aniline 1.0 U
‘0B 608-20-2 2,B-dinitrotoluene 1.0 U CL6100-51-6 benzyl alcohol 1.0U
¥8 0 122-86-7 1,2-diphenylhydrazine 1.0 U CL7106-47-8 4-~chloroaniline 1.0 U
58 206-44-0 fluoranthene 0.1 u CLB132-64-9 dibenzofuran 0.1 U
iU 7005-72-3  4-chlorophenyl phenyl ether__ 1.0U CL9 91-57-6 2-methylnaphthalene 1.0 U
Y18 101-55-3  4-bromophenyl phenyl ether 1.0 U £L1088-74-4 2-nitroaniline 1.0U
#130638-32-9  bis(2-chloroisopropyl) ether_ 1.0U CL1198-09-2 3-nitroaniline 1.0U
3B 111-91-1 bis{2-chloroethoxy) methane 1.0 U CL1400-01-6 4-nitroaniline 1.0U

-y

iSN COMPOUNDS - FS
0P DATA REPORVING QUALTFIERS SEE COVER LETTER Z/> {}{/
17TA IS HELD FOR A MINIMUM OF 90 DAYS THEN SENT TO NEIC FOR EVIDENCE AUDITI G(/



i G, ENVIRGNMENTAL PROTECTION AGENCY - CLP Sample Management Office
.G, Box 518, Alexandria, Virginia 22313 - 703/557-2490

NATA PREP/RELEASE BY: A,nfn / W{ SAMPLE NO: I 3436 transport blank
Y February 14, 1984
DRGANICS ANALYSIS DATA SHEET

LAPURATORY NAME: California Analytical Labs, Inc. CASE NO: 2354/7303 : DATE SAMPLE REC'D: 02/18/84

SALSRMPLE NN: gs40s0 QC REPORT NO: RED 730J-4 SAMP(E MATRIX: WATER
CONTRACT NO: 58-01-67583 PERCENT MOISTURE:
COVTR LETTER IS AN INTEGRAL PART OF THIS REPORT - PLEASE READ
VOLATILES PESTICIDES
CONCEMTRAT IO : @ MEDIUM HIGH (circle one) CONCENTRATION: @ MEDIUM HIGH (circle one)
SATE ANALYZ2ED: 9/22/84 DATE EXTRACTED/PREDARED:2/17/8A

DATE ANALYZED:2/27/34

A CAS # ug/L PP# CAS # ug/L
] 107-02 8 ocrolein 10 U gap  309-00-2 aldrin 0.05 U
R 107-13-1  acrylonitrile 10 U gop B60-57-1 dieldrin 0.05 U
o “i-43-2  benzene 1u g1p 57-74-8 chlordane 0.50 U
7 26-23-5 carbon tetrachloride .1 U azp 50-28-3 4,47 -DOT 0.10 U
978~80-7 chlorobenzene iU 93p  72-55-9 4,4'-DOE 0.05 U
107-06-2 1,2-dichloroethane 17U gup 72-54-8  4,4°-DDD 0.10 U
o 71-55-6 1,1,1-trichloroethane 10 95 115-29-7 a-endosulfan 0.05' U
) 75-34-3 1,1-dichloroethane 1 U gsp  115-23-7 b-endosulfan 0.05 U
o 79-00-5 1,1,2-trichloroethane 1U g7p 1031-07-8 endosulfan sulfate 0.10 U
) 79-34-5 1,1,2,2-tetrachiorocethane 1 U qgp 72-20-B endrin 0.05 U
! 7L-00-3 chloroethane 14U ggp  7421-93-4 endrin aldehyde o0 uU
R 110-75-8  2-chloroethylvinyl ether 100 100p 76-44-8 heptachlor 0.05 U
' 67-66-3 chloroform 1U 101p 1024-57-3 heptachlor epoxide 0.05 U
; TC-35-4  1,1-dichloroethene 10 102 319-B4-6 a-BHC 0.05°U
| 158-60-5 trans-1,2-dichloroethene iU 103p  319-85-7 b-BHC 0.05 U
{4 79-87-5 1,2-dichloropropane iU 104p 319-86-8 d-BHC 0.05 U
c v 1X381-02-6 trans-1,3-dichloropropene 10 105P 58-839-8 g-BHC (lindane) 0.05 U
10061-01-5 cis-1,3-dichloropropene 1y 10sp 53468-21-2 PCB-1242 0.50 U
£y 100-41-4 ethylbenzene 1 U 107p 11097-69-1 PCB-125¢ 1.0 U
i 75-08-2 methylene chloride 1 U 1osp 11104-28-2 PCB-1221 1.0 U
-l 74-87-3 chloromethane 1 U 1ogp 11141-16-5 PCB-1232 1.0 U
oy 74-83-9 bromomethane 1 U 11pp 12672-29-6 PCB-1248 1.0 U
2y 75-25-2 bromoform B 1 U  11qp 11096-82-5 pPCB-1260 2.0 U
" 75-27-4 bromodichloromethane 10 1120 12674-11-2 PCB-1016 g.50 U
oy 75-89-4 fluorotrichloromethane 1uU 113p B001-35-2 toxaphene 2.0 U
o 75-71-8 dichlorodifluoromethane 11U
1y 124-48-1 chlorodibromomethane 1 U DIOXINS
0 127-18-4 tetrachloroethene 1 U
'y 108-88-3 tcluene 1 U CONCENTRATION: <:§:) MEDIUM HIGH (circle one)
?V 79-01-6 trichloroethene 11U DATE EXTRACTED/PREPARED: 2/17/84
ay 75-01-4 vinyl chloride 1 U DATE ANALYZED: /1, /an
43 67-84-1 acetone 5 4
m 78-93-3  2-butanone 5y PPH CAs 4 ug/L
15 75-15-0 carbondisulfide 1 U
18 518-78-6 2-hexanone 5U 1298 1746-01-6 2,3,7,8-tetrachloro-
17 108-10-1  4-methyl-2-pentanane s u dibcnzo«p—dinxin*_~“*_“_-80.03 U
ig  100-42-5 styrene 1 U /’) //
19 108-05-4 vinyl acetate 5 U  DIGXINS-FS ( a(i;/ 7/'2//&’!'//
on 95-47-6 total xylenes . v



U.S. ENVIRGAMENTAL PROTECTION AGENCY - 1P Sample Management OFfice
- P.0. BOX 818, Alexandria, Virginias 22313 - 703/557-2430

| DATA PREP/RELEASE BY: € C / //7%//4/ SAMPLE NO: J 3437 field blank
February 14, 1984

ORGANICS ANELYSIS DATA SHEET

LASORATORY: California Analytical Labs, Inc. CASE ND: 2354/7303 DATE SAMPLE REC'D: 2/16/84
LAB SAMPLE NO: S4051 : QC REPORT NO: RED‘73DJ~,4 SAIMPLE MATRIX: WATER
CONTRACT NO: 68-01-6763 PERCENT MOISTURE:

FOVER LETTER IS AN INTEGRAL PART OF THIS REPORT - PLEASE READ

SEMIVOLATILE CU'POUNDS

CONCENTRATION: MEDIUM  HIGH (circle one)
DATE EXTRACTED/PREPARED: 2/20/86
DATE ANALYZED:  3/13/84

PRy CAS # . ug/L  PP§ CAS # ug/L
214 868-06-2 2,4,6-trichlorophenol 1.0 U 528 8768-3 hexachlorobutadiene 1.0 U
724 53-50-7 p-chloro-m-cresol 1.0 U 538 17-47-¢4 hexachloroc:yclopentadiene____ 1.0 U
Z5R 93-57-8  2Z2-chlarophenol 1.0U 548 7B-58-1 isophorone 1.0 4
Ip 120-83-2  2,4-dichlorophenol 1.0 U 558 91-28-5 mnaphthalene 1.0U
sen Wi5-B7-8 2,4-dimethylphenol 1.0 U 568 98-85-3 nitrobenzene 1.0U
B B83-75-5 2.nitrophenol 1.0U 628 86-30-6 N-nitrosodiphenylamine 1.0U
ToA 180-02-7  4-nitrophenol 1.0U 638 621-64-7 N-nitrosodipropylamine 1.0 U
530 51-28-5 2,4~dinitrophenol__~ __1.0u e68 117-81-7 bis(2~ethylhexyl)phthalate___‘ 1.0U
sta 534-52-1  4,6-dinitro-o-cresol ) 1.0 U 678 85-68-7 benzyl butyl phthalate 1.0 U
a4 67-86-5 pentachlorophenol___ 1.0 4 688 B4-74-2 di-n-butyl phthalate 1.0 U
Gup 108-85-2  pherol 1.0U 698 117-84-0 di-n-octyl phthalate 1.0 U
o1 65-85-0 benzoic acid 1.0U 708 84-66-2 dicthyl phthalate 1.0 U
{2 895-48-7 2-methylphenol 1.0 U 718 131-11-3 dimethyl phthalate 1.0y
L3 108-39-4 4-methylphenol 1.0U 728 56-55-3 benzo(a)anthracene 0.1 U
LY 85-85-4  2,4,5-trichlorophenol . tou 738 50-32-8 benza(a)pyrene g.1 U
1B 83-32-9  acenaphthene 0.1 U 748 205-99-2 benzo(b)fluoranthene 0.1 U~
SE 92-87-3 benzidine 1.0 U 758 207-08-3 benzo(k)fluoranthene 0.1 U
88  120-82-1 1,2,4-trichlorcbenzene 1.0 U 768 218-01-8 chrysene 0.1 U
55 118-74-1 hexachlorobenzene 1.0 U 778 208-96-8 acenaphthylene : 0.1 U
123 67-72-1 hexachloroethane 1.0U 768 120-12-7 anthracene 0.1 u
188 111-44-4 bis(2-chloroethyl)ether 1.0 U 798 191-24-2 benzo(ghi)perylene 0.1 U
208 91-58-7 2-chloronaphthalene 1.0 U 808 B86-73-7 fluorene 0.1 U
258 95-50-1 1,2-dichlorobenzene 1.0U 818 85-01-8 phenanthrene 0.1 U
233 541-73-1 1,3-dichlorobenzene 1.0 U 828 53-70-3 dibenzo{a,h)anthracene 0.1 U
2718 106-45-7 1.4-dichlorobensene 1.0 U 838 193-38-5 indeno(1,2,3-cd)pyrene 0.1 U
"33 91-84-1  3,3"-dichlorobenzidine 1.0 U gt 129-00-0 pyrene 0.1 U
358 121-14-2 2,4-dinitrotoluene 1.0 U cLs 62-53-3 aniline 1.0U
158 606-20-2 2.B—dinitrotoluene__ww - 1.0 U cLe 100-51-F henryl alcohol 1.0 U
378 122-66-7 1,2-diphenylhydrazine 1.0 U gL7 108-47-8 4-chloroaniline 1.0U
s03  206-44-0 fluoranthene 0.1 U cLg 132-64-8 dibenzofuran 0.1 U
408 7005-72-3  4-chlorophenyl phenyl ether _i.0U cLg 91-57-6 2-methylnaphthalene 1.0 U
418 101-55-3 4-bromophenyl phenyl ether 1.0 U cLig 88-74-4 2-nitroaniline 1.0U
o3 39838-32-9 bis(2~chloroisopropyl) ether __1.0U cL11 98-08-2 3-nitrpaniline 1.0U
533 111-81-1 bis(2-chloroethoxy) methane 1.0 U ci 12 100-01-6  4-nitroaniline 1.0 U

ABN COMPOUNDS - FS

FOR DATA REPORTING QUALIFIERS SEE COVER LETTER 1
DATA IS HELD FOR A MINIMUM OF 90 DAYS THEN SENT 10 NEIC FOR EVIDENCE AUDITING

/2/¢/



U5, ENVTHONMENTAL PROTECTION AGENCY - CLP Sample Management Office

~.0. Bor 218, Alexandria, Virginia 22313 - 703/557-2490

GRTA PREP/RELEASE AY: ‘gUﬁ / /éé%kg/
- e

U
ORGANICS ANALYSIS DATA SHEET
LABORATORY NAME: California Amalytical Labs, Inc. CASE NO: 2354/7303 DATE”SAMPLE REC'D: 02/18/84
LAB SAMPLE NG: snost QC REPORT NO: RED 750J-4 SAMPLE MATRIX: WATER

CONTRACT NO:

FOVER LETTER IS AN INTEGRAL PART OF THTS REPORT - PLEASE READ

VOLATILES

COMCENTRATION: @ MEDIUM  HIGH (circle one)
DATE ANALYZED: 2/22/84

ppA cAs # ug/L  PPf
oy 107-02-8  acrolein 0 U 83p
oV 107-13-1  acrylonitrile 1Cc U 80P
4y N-43-2 benzene 14 91P
[N 55-23-5 carbon tetrachloride .4 u azp
iy 133-86~7 chlorobenzene ‘TuU 8
104 157-05-2  1,2-dichloroethane TU 0 g4p
ity 71-55-6 1,1,1-trichlorcethane_ 1U asp
1oV 75-34-3 1,1-dichioroethane 10 96P
HAY 79-00-5 1,1,2-trichloroethane 1 U g7P
5 78-34-5 141,2,2-tetrachloroethane 1U aap
1By 75-00-3 chloroethane 1u 9gp
SV 110-75-8  2-chloroethylvinyl ether 1oy 100P
244 67-66-3 chloroform iU 101p
294 75-35-4 1,71-dichloroethene 10 102P
KInY 156-60-5 trans-1,2-dichloroethene 10 103P
k7Y 78-87-5 1,2-dichloropropane 11U 104pP
4y 100B1-02 6 trans—1,3~dichluxup1up8ﬁe T U 105P
18061-01-5 cis-1,3-dichloropropene 11U 106P
8y 100-41-4  ethylbenzene 10 107
L4y 75-08-2 methyleneé chloride 11U 108p
L5 T4-87-3 chloromethane 1 U 109p
asy 74-83-9  bromomethane 1TU 10pP
A7y 75-25-2 bromoform 10U 111p
48y 75-27-4 bromodichloromethane T 1P
= 75-69-4  fluorotrichloromethane 11U 113p
0y 75-71-8 dichlorodifluorometbane 1 U
1Y 124-48-1 chlorodibromomethane 1 U
35y 127-18-4 tetrachlorcethene 1U
3Gy 108-88-3 toluene 1 U
37y 79-01-6 trichloroethene - 1U
38y 75-01-4 vinyl chloride 1 U
113 67-64-1 acetone 5 U
114 76-393-3 2-butanone 5U PR
115 75-15-0 carbondisulfide 1U
16 518-78-6 2-hexanone Sy 1298
Y17 108-10-1  4-methyl-2-pentancne 5y
18 100-42-5 styrene 14-
19 108-05-4 vinyl acetate Su
.20 95-47-6 total xylénes 14

CONCENTRATION: . MEDIUM

68-01-6763

SAMPLE NO: J 3437 fiéld bT1ank

February 14, 1984

»

PESTICIDES

DATE EXTRACTED/PREPARED: 2/17/84
DATE ANALYZED: 2/27/84

CRS §

309-00-2
60-57-1
57-74-9
50-29-3
72-55-9
72-54-8

115-29-7

115-29-7
1031-07-8

72-20-8
7421-93-4
76-44-8
1024-57-3
319-84-6
319-85-7
319-86-8
58-89-9

53469-21-9

11097-69-1

11104-28-2

11141-16-5

12672-29-6

1iNaR-A/2.5

12674-11-2
8001-35-2

CAS #

PERCENT MOISTURE:

HICH (circle one)

aldrin
dieldrin

chlordane
4,4"-DD1

4,4'-pDE

4,4'-pDD
a-endosulfan
b-endosulfan
endosulfan sulfate
endrin

endrin aldehyde
heptachlor I
heptachlor epoxide

a-BHC

b-BHC

d-BHC

g-BHC (lindane)

PCB-1242

PCB-1254

PCB-1221

PCB-1232

PCB-1248

PCB-1260

PCB-1016

toxaphene

DIOXINS

0.05
0.05
0.50
0.10
0.05
0.10
0.08
0.05
0.10
0.05
0.10
0.05
0.05
0.05
0.05
0.05
0.05

R
o oo wm
Q
CCCCCCCCCCCCCCCCCCCCCCCCC

N O N - - o
: )

O wao
)

CONCENTRATION: MEDIUM HIGH (circle one)
DATE EXTRACTED/PREPARED:  5/17/a4

DATE ANALYZED: 3/14/84

1746-01-6 2,3,7,8-tetrachloro-

dibenzo-p dioxin

e )

ug/L

0.03 U



APPENDIX I1I

Conventional Parameters on Hylebos Creek Sediment Samples
Collected by WDOE February 14, 1984



Appendix II. Physical properties and organic carbon content of Hylebos drainage sediment
samples collected by WDOE February 14, 1984.

Total
Organic
Sotlids Gravel Sand Silt Clay Carbon
Station Number and Location (percent) (percent) (percent) (percent) (percent) (percent)

1 Upper Hylebos Creek at

Sth fyonue 73 0 97.60 1.68 0.72 0.3
i S‘g?bgjpgggek above 76 7.36 91.50 0.66 0.48  0.19
! Ey;%?;ﬁcg;ek betow 75 8.05 89.71 0.84 1.40  1.29
9 Surprise Lake drain 68 0.67 80.71 14.14 4.49  0.59
12 surprise Lake drain 58 0.02 77.39  18.63 3.96  1.31
14 Hylehos Greek at 57 4.53 72.56  17.97 4,93  1.77

8th Avenue East

17 Hylebos Creek mouth .
at Marine View Drive 51 1.33 419.90 31.74 11.03 1.16
bridge




APPENDIX I1I

Metals Field Blanks for WDOE Hylebos Creek Surveys
Auqust 1983 - September 1984
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APPENDIX IV

WDOE Routine Monitoring Data on Hylebos Creek Mouth
August 1983 - September 1984



TERRINAL

STRERR

RN

Iy

- i
T3
FROK

CEhated

167 LEU

e
g

£e

002.30

23708724
83/09/04
83780726
$3/11/08
81N
84/01/16
84702714
84/03/12
84704710
84745703
84706779
/071
E4/05/08
84707705

KURBER OF SAMPLES

RaXisUs
RIRIAUR
RED AN

£3/08/22
83708723

83/08/24
£3/09/05
83710726
23/11/08
83711115
d4/0i71c
B4/02/14
B4/03/12
84704710
[ZYESTA]
84/06/28
84/07/11
84/08/05
84/63/05

5
RINIAUR U
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APPENDIX V

Summary of WDOE Data
on Arsenic Discharges to Hylebos Waterway
1979-1984



Appendix V. Summary of WDOE data on arsenic in discharges to Hylebos Waterway,

1979 - 1984.
- R Arsenic  Arsenic
Data Flow Conc. Load

Discharge Source Date (MGD)  (ug/L)  (1bs/day)
Sound Refining west drain a 06/30/81 0.071 16U -~
" # drain #004 " " 0.0039 16u  --
n " process effluent " " 0.053 22 0.010
" " drain #003 " " 0.001 37 0.0003
Cascade Timber log vard #1 d 12/12/83 0.012+ 7,280 0.73
it i t T} i " 06/2()/84 0.030t 1’970 0.449
West drain opposite Lincoln Avenue b 04/28/82 0.060 89 0.044
East drain " " i . " 0.050 12 0.005
Morningside drain . 08/17/81 0.13 7 0.008
1" it i 03/29/82 0.78 20 0-13
it u c 09/06/83 0.49 2 0.008
u u " 11/08/83 0.71 6 0.04
Manke Tlumber . 05/30/83 - -
Wasser/Winters Tog yard d 11/04/83 0.07 7,100 4.2
i M ] " 12/29/83 0.32 1,400 3.8
" 1] " " 03/12/84 0.15 8,300 10.4
1 1 u " 04/]_0/84 0.095 3,000 2.4
1 " n " 05/03/84 0.015 12,000 1.5
Louisiana Pacific log yard " 12/12/83 0.032f 1,980 0.53
" " T " 06/29/84 0.066 850 0.47
Hylebos Creek h 08/17/81 4.1 5u -~
i 1 " 03/29/8?2 32 36 9.6
" " e 08/22-24/83 5.0 lu --
" 1 " 09/06/83 6.1 24 1.22
" " n 10/26/83 7.2 9 0.54
n W B 11/08/83 16 67 8.9
0 g . 12/19/83 14 27 3.2
n n " 01/16/84 8.8 32 2.3
" " " 02/14/84 22 30 5.5
" " " 02/15/84 26 36 7.8
o g " 05/03/84 22 12 2.2
t g " 06/29/84 34 47 13
” " " 07/11/84 8.1 28 1.2
g ! u 08/08/84 7.2 12 0.72
" r n 09/05/84 6.3 8 0.42
Weyerhaeuser log vyard d 01/05/84 0.024 32 0.006
i i i 1" 06/29/84 0.086 44 0.032



Appendix V. Continued.

- Arsenic  Arsenic
Data Flow Conc . Load
Discharae Source Date (MGD)  (ua/L)  (Tbs/day)
Kaiser ditch b 08/17/81 2.8 5u -~
" " B 03/29/82 1.8 88 1.3
" " C 09/06/83 2.9 18 0.44
" " " 09/19/83 0.23 27 0.052
" " " 10/25/83 2.3 9 0.17
" " " 11/08/83 1.3 44 0.48
" " " 02/14/84 1.8 8 0.12
" " ! 04/17/84 1.9 120 1.9
Dunlap log yard d 11/04/83 0.053t 3,800 1.7
" " " " 06/29/84 0.078% 2,680 1.7
Pennwalt east property line ditch a 06/02/81 0.0014 470 0.005
" " " " " c 04/18/84 0.023 505 0.097
" " " " " " 05/17/84 0.005 560 0.023
" " scep a 06/02/81 0.0014 36 0.0004
: " " c 04/18/84 0.0006 30 0.002
; process effluent a 06/2-3/81 2.4 60 6.2 (total)
3.9(net)
Murry Pacific log yard #1 d 11/04/83 0.13 1,100 1.2
" " " " " " 12/29/83 0.73 500 3.1
" " ! " " ! 03/12/84 0.057 2,700 1.3
K " ! " " " 04/10/84 0.042 3,400 1.2
" " " " " " 05/03/84 0.023 1,300 0.25
Lincoln Avenue drain b 04/28/82 0.029 37 0.009
" " " C 05/17/84 0.052 25 0.011
" " i " 05/30/84 0.0kR2 20 0.009
Drainage at 11th Street Bridge b 04/28/82 0.040 31 0.010
. oo " o C 05/17/84 0.026 4 0.0009
" R . " " 05/30/84 0.016 5 0.0007
Occidental seep #3 " 04/18/84 0.011 10 0.0009
" " #2 " " 0.0002 2 0.000003
" process effluent a 09/25-26/79 15.5 30u -~
" seep #1 c 04/18/84 0.0007 5 0.00003

Data sources: a

WDOE Class II surveys
WDOE (1984) A Summary of Priority Pollutant Data for Point

and Sediment in Inner Commencement Bay.

h -
C -

investigation
d -
e - Present survey.

u = not detected at detection limit shown

e
I

estimated

Sources

WDOE routine monitoring for Commencement Bay nearshore/tideflats

Norton, D. (1985 in prep.) Assessment of Loaq Sort Yards as Metals
Sources to Commencement Bay Waterways



